45
Results 55
Genotyping of 4708 RVA showed that G1P[8] strains (62.2%) were predominant. The 56 incidence of G9P[8] (11.5%), G3P[8] (10.4%) and G2P[4] (6.6%) strains varied considerably, 57 whilst G4P[8] (2.7%) strains were circulating mostly locally. Of note, G12P[8] (1.6%) strains 58 emerged during the seasons 2011-12 and 2012-13 with 4.1% and 3.0% of prevalence, 59 respectively. Overall, 40 possible zoonotic reassortants, such as G6 (33.3%) and G8 (15.4%) 60 strains, were detected, and were mostly associated with P[6] (67.5%). Analysis of clinical 61 records of 624 hospitalized children and severity scores from 282 of them showed no 62 difference in clinical manifestations or severity in relation to the genotype. 63
Conclusions 64
The relative stability of RVA genotypes currently co-circulating and the large predominance 65 of P[8] type strains may ensure vaccine effectiveness in France. The surveillance will 66 continue to monitor the emergence of new reassortants that might not respond to current 67 vaccines, all the more so as all genotypes can cause severe infections in infants. Group A rotavirus (RVA) is the leading cause of acute gastroenteritis (AGE) in young 70 children worldwide, and is estimated to cause around 453,000 deaths every year in children 71 under 5 years old, mostly in developing countries (1). Although fast and appropriate care has 72 considerably reduced mortality in industrialised countries, rotaviruses are still responsible for 73 considerable morbidity in infants and generate significant health costs. 74
RVAs belong to the Reoviridae family and possess a genome composed of 11 dsRNA 75 genomic segments encoding six structural (VPs) and five/six non-structural (NSPs) proteins. 76
On the basis of the outer capsid proteins VP7 and spikes VP4, RVA can be classified into G 77 and P genotypes, respectively. Nucleotide differences in these two genes currently allow the 78 classification of RVA in 27 G-and 37 P-genotypes, among which 12 G and 15 P are 79 associated with infections in humans, thus showing a considerable diversity of strains (2, 3) . 80
Both viral outer layer proteins elicit the production of neutralizing antibodies in the host, but 81 no precise G or P type clearly correlates with the severity of the disease. Local data on the current burden of rotavirus disease, including both virological and clinical 87 aspects, are important for decision-making and optimization regarding immunization 88 strategies (7). Hence, knowledge of the molecular epidemiology and antigenic diversity of co-89 circulating rotaviruses is necessary to ensure the suitability and the efficacy of vaccines. 90
Indeed, RVA diversity is constantly generated by positive selection of single amino acid 91 mutations in defined epitopes, and particularly in highly divergent regions of the outer capsid 92 protein VP7 (8). Programs to monitor rotavirus antigenic drifts that might be caused by M A N U S C R I P T epidemic season (i.e. from September to January) whereas G3, G4, G12 and to a lesser extent 175 G1 RVA infections were more frequent during the second part and at the peak of the epidemic 176 (from January to June) (Figures S1A and S1B (Table S3 ). Among these, 20 (51.3%) strains bore genotypes commonly found in cattle: 211 13 (33.3%) G6, six (15.4%) G8 and one (2.6%) G10 strains. Among the G8 strains, three 212 were combined with a major human P type: two with P Vesikari severity scores could be calculated for 282 children from the same cohort. In all, 148 223 (51.7%) infants, most of whom were more than 6 months old (91.9%), hospitalized with M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 11 rotavirus gastroenteritis were classified as severe according to the Vesikari scale (i.e. a score 225 11 points). Severity was significantly lower in children aged 0-6 months with a mean score 226 of 8.9 ±2.7 (P<0.0001) than in the three other age groups. A linear regression model using 227
A C C E P T E D
fractional polynomials was used to study this relationship, i.e. between the children's age in 228 months and the severity score, and no linear relation was found as shown in Figure S5 During this 5-year study, we have showed that G12P[8] RVA strains have slightly emerged in 236
France during two consecutive seasons, and confirmed that RVA infection severity is not 237 related to genotype. 238
Although rotavirus infections in Europe have been reported to occur with a geographical 239 gradient of increasing incidence from the south-west towards the north (14), at the country 240 level, they seem to spread more according to centrifugal progression from areas where the 241 population density is the highest towards the lowest. In France, the winter rotavirus epidemics 242 occurred globally 2 months earlier in large cities than in smaller provincial cities, as 243 previously reported (15). Indeed, high population densities in the large cities facilitate contact 244 between individuals and may thus play a substantial role in shifting the epidemic peak. 
